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Tt& O AD gPKCTRIJM 2>AMDsrO-BENZOTHlA2QLB SULFONAMIDE HIV 

PROTEASE INHIBITORS 

The present invention relates to 2-amino-ben2&thia2ole sulfonamides, their use as 
broadspectrum HIV protease inhibitors, processes for their preparation as well as 
pharmaceutical compositions and diagnostic kits comprising them. The present 
invention also concerns combinations of the present 2-aminobeazoxazole sulfonamides 
with another anti-retro viral agent It further relates to their use in assays as reference 
compounds or as reagents. 



The virus causing the acquired immunodeficiency syndrome (AIDS) is known by 
different names, including T-lymphocyte virus III (HTLV-IH) or lymphadenopathy- 
associated virus (LAV) or AIDS-related virus (ARV) or human immunodeficiency 
virus (HIV). Up until now, two distinct families have been identified, i.e. HIV-1 and 
15 HTV-2. Hereinafter, HIV will be used to generically denote these viruses. 

One of the critical pathways in a retroviral life cycle is the processing of polyprotein 
precursors by aspartic protease. For instance, with the HIV virus the gag-pol protein is 
processed by HIV protease. The correct processing of the precursor polyproteins by 
20 the aspartic protease is required for the assembly of infections virions, thus making the 
aspartic protease an attractive target for antiviral therapy. In particular for HIV 
treatment, the HIV protease is an attractive target 

HIV protease inhibitors (Pis) are commonly administered to AIDS patients in 
25 combination with other anti-HIV compounds such as, for instance nucleoside reverse - 
transcriptase inhibitors (NRTIs), non-nudeoside reverse transcriptase inhibitors 
(NNRTIs), nucleotide reverse transcriptase inhibitors (NtRTIs) or other protease 
inhibitors. Despite the feet that these antiretrovirals are very useful, tiiey have a 
common limitation, namely, the targeted enzymes in the HIV virus are able to mutate 
30 in such a way that the known drugs become less effective, or even ineffective against 
these mutant HIV viruses. Or, in other words, the HIV virus creates an ever-increasing 
resistance against the available drugs. 

Resistance of retroviruses, and in particular the HIV virus, against inhibitors is a major 
35 cause of therapy failure* For instance, half of the patients receiving anti-HIV 

combination therapy do not respond folly to the treatment, mainly because of resistance 
of the virus to one or more drugs used. Moreover, it has been shown that resistant virus 
is canied over to newly infected individuals, resulting in severely limited therapy 
options for these drug-naive patients* Therefore, there is a need in the art for new 
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compounds for retrovirus therapy, more particularly for AIDS therapy. The need in the 
art is particularly acute for compounds mat are active not only on -wild type HIV virus, 
but also on the increasingly more common resistant HIV viruses. 

5 Known antireuovirals, often administered in a combination therapy regimen, will 
eventually cause resistance as stated above. This often may force the physician to 
boost the plasma levels of the active drugs in order for said antiretrovirals to regain 
effectivity against the mutated HIV viruses. The consequence of which is a highly 
undesirable increase in pill burden. Boosting plasma levels may also lead to an 
10 increased risk of non-compliance with the prescribed therapy. Thus, it is not only 
important to have compounds showing activity for a wide range of HIV mutants, it is 
also important mat mere is little or no variance in the ratio between activity against 
mutant HIV virus and activity against wild type HTV virus (also defined as fold 
resistance orFR) over abroad range of mutant HIV strains. As such, a patient may 
15 remain on the same combination therapy regimen for a longer period of time since the 
chance mat a mutant HTV virus will be sensitive to the active ingredients will be 
increased. 

Finding compounds with a high potency on the wild type and on a wide variety of 
20 mutants is also of importance since the pill burden can be reduced if therapeutic levels 
arekept to a minimum. One additional way of reducing this pill burden is finding anti- 
HTV compounds with good bioavailability, i.e. a favorable phaxmacoldnetic and 
metabolic profile, such that the daily dose can be nmnmized and consequently also the 
number of pills to be taken. 

25 

Another important characteristic of a good anti-HIV compound is that plasma protein 
binding of the inhibitor has minimal or even no effect on its potency. 

Thus, there is a high medical need for protease inhibitors that ate able to combat a 
30 broad spectrum of mutants of the HIV virus with little variance in fold resistance, have 
agoodbioavaUability and experience littleorno effect on their potency due to plasma 
protembinding. 

Up until now, several protease inhibitors are on me market or are being developed. 
35 one particular core structure (depicted below) has been disclosed ma number of 
references, such as, WO 95/06030, WO 96/22287, WO 96/28418, WO 96/28463, 
WO 96/28464, WO 96/28465 and WO 97/18205. The compounds disclosed therein are 
described as retroviral protease inhibitors. 
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WO 99/67254 discloses 4-substatuted-phenyl sulfonamides capable of inhibiting multi- 
drug resistant retroviral proteases. 



5 Surprisingly, the 2-atmno-benzotbiazole sulfonamides of the present invention are 
found to have a favorable virological profile. Not only are they active against wild- 
type HIV virus, but they also show a broadspectmm activity against various mutant 
HIV viruses exhibiting resistance against known protease inhibitors. 

10 The present invention concerns the use of 2-amino-bettzofhiazole protease inhibitors, 
having the formula 



and AT-oxides, salts, stereoisomeric fonns, racemic mixtures, prodrugs, esters and 
metabolites thereof, wherein 
15 Ri is he^ydrofuro[2 ? 3-b]£uranyl i tetrahydrofuranyl, oxazolyi, thiazolyi, pyridinyl, or 
phenyl optionally substituted with one or more substituents independently 
selected from Ci-6alkyl, hydroxy, amino, halogen, aminoCi^alkyl and mono-or 
di(CMaIkyl)amino; 
Ra is hydrogen or Ci-ealkyl; 
20 L is a direct bond, -O-, Ci^alkanediyl-O- or -O-Ci-eaJkanediyl; 
R 3 is phenylCMalkyl; 
R4is Ci^ajkyl; 
Rs is hydrogen or Cwalkyl; 
R 6 is hydrogen or Chalky!; 
25 in the manufacture of a medicament useful for inhibiting mutant HIV protease in a 
mammal infected with said mutant HIV protease. Said mammal in particular is a 
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human bang. The compounds of the present invention are in particular useful in the 
manufecture of a medicament useful for inhibiting abroad range of mutant HIV 



The standard of "semitivny 1 ' or alternatively Resistance" of a HIV protease enzyme to a 
drug is set by the commercially available HTV protease inhibitors. As explained 
hereinabove, existing commercial HTV protease inhibitors may loose effectivity over 
time against a population of HIV virus in a patient The reason being that under 
pressure of the presence of a particular HIV protease inhibitor, the existing population 
of HIV virus, usually mainly wild type HTV protease enzyme, mutates into different 
mutants which a far less sensitive to mat same HIV protease inhibitor. If this 
phenomenon occurs, one talks about resistant mutants. If those mutants are not only 
resistant to mat one particular HIV protease inhibitor, but also to multiple other 
commercially available HTV protease inhibitors, one talks about multi-drug resistant 
HTV protease. One way of expressing the resistance of a mutant to a particular HIV 
protease inhibitor is making the ratio between the ECso of said HIV protease inhibitor 
against mutant HTV protease over ECso of said HIV protease inhibitor against wild type 
HTV protease. Said ratio is also called fold resistance (FR). 

Many of toe mutants occurring in toe clinic have a fold resistance of 100 ormore 
against the commercially available HIV protease inhibitors, like saquinavir, indinavir, 
ritonavir and nelfmavir. Clinically relevant mutants of toe HTV protease enzyme can be 
characterized by a mutation at codon position 10, 71 and/or 84* Examples of such 
clinical relevant mutant HIV proteases are listed in Table 1. 

Surprisingly, toe compounds of the present invention show a fold resistance ranging 
between 0,01 and 100 against at least one and in several cases a broad range of 
clinically relevant mutant HIV proteases; A particular group of compounds of formula 
(T) are those compounds of formula (I) showing a fold resistance against at least one 
mutant HTV protease ranging between 0.1 and 100, suitably ranging between 0.1 and 50, 
and more suitably ranging between 0.1 and 30. Of particular interest are toe compounds 
of formula (I) showing a fold resistance against at least one mutant HTV protease 
ranging between 0.1 and 20, and even more interesting are those compounds of formula 
(I) showing a fold resistance against at least one mutant HTV protease ranging between 
0.1 and 10. 

Thus, toe present invention relates to toe use of a compound of formula (1) in the 
manufacture of a medicament useful for inhibiting replication of a HTV virus having a 
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mutant HTV protease, in particular a multi-drag resistant mutant HIV protease* It also 
relates to the use of a compound of formula (I) in the manufacture of a medicament 
useful for treating or combating a disease associated with HIV viral infection wherein 
the protease of the HIV virus is mutant, in particular a multi-drug resistant mutant HIV 
5 protease. 

In other words, the present invention relates to a method of inhibiting a mutant HIV 
protease, in particular a multi-drug resistant mutant HIV protease, in a mammal 
infected with said mutant HIV protease* said method comprising contacting said mutant 

10 HIV protease in said mammal with an effective amount of a compound of formula CO. 
The present invention also relates to a method of inhibiting replication of a HTV virus, 
which has a mutant HIV protease, in particular a multi-drug resistant mutant HIV 
protease, in a mammal, said method comprising contacting said HIV virus, which has a 
mutant HIV protease, in said mammal with an effective amount of a compound of 

15 formula (I). The present invention further relates to a method of treating or combating 
a mammalian disease associated with HIV viral infection wherein the protease of the 
HIV virus is mutant, in particular a multi-drug resistant mutant HIV protease, said 
method comprising contacting said HIV virus wherein the protease of the HIV virus is 
mutant infecting said mammal with an effective amount of a compound of formula (I). 

20 

A basic nitrogen occurring in the present compounds can be quaternized with any agent 
known to those of ordinary skill in the art including, for instance, lower alkyl halides, 
dialkyl sulfates, long chain halides and aralkyl halides. 

25 Whenever the term "substituted" is used in defining the compounds of formula 0), it is 
meant to indicate that one or more hydrogens on the atom(s) indicated in the expression 
using "substituted" is replaced with a selection from the indicated group, provided that 
the indicated atom's noimal valency is not exceeded, and that the substitution results in 
a chemically stable compound, i.e. a compound that is sufficiently robust to survive 

30 isolation to a useful degree of purity from a reaction mixture, and formulation into a 
therapeutic agent 

As used herein, the term "halo" or "halogen" as a group or part of a group is generic for 
fluoro, chloro, bromo or iodo. 
35 The term "C^alkyl" as a group or part of a group defines straight and branched 

chained saturated hydrocarbon radicals having from I to 4 carbon atoms, such as, for 
example, methyl, ethyl, propyl, butyl and 2-methyl-propyL 
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The term "Chalky!" as a group or part of a group defines straight and branched 
chained saturated hydrocarbon radicals having from 1 to 6 carbon atoms such as the 
groups defined for d^alkyl and pentyl, hexyl, 2-methylbutyh 3-mefoylpentyl and Hie 

— —like; ~ 

5 The term "Ci^alkanediyl" as a group or part of a group defines bivalent straight and 
branched chained saturated hydrocarbon radicals having from 1 to 6 carbon atoms such 
as, for example, methylene, ethao-l,2-diyl, propan-13-diyl, propan-l^-diyl, 
butanrl,4-diyl, pentan-l,5-diyl, hexan-l,6-diyl, 2-metoylbutan-l,4-diyl, 3-methyl- 
pentan-l,5-diyl and the like. 

10 

As used herein before, the term "one or more" covers the possibility of all the available 
atoms, where appropriate, to be substituted, preferably, one, two or three. 

The term "prodrug" as used throughout this text means the pharmacologically 
15 acceptable derivatives such as esters, amides and phosphates, such that me resulting in 
vivo biotransformation product of the derivative is the active drug as defined in the 
compounds of formula (I). The reference by Goodman and Gilman (The Pharmaco- 
logical Basis of Therapeutics, 8 th ed, McGraw-Hill, Bit. Ed. 1992, biotransformation 
of Drugs", P 13-15) describing prodrugs generally is hereby incorporated. Prodrugs of 
20 a compound of the present invention are prepared by modifying functional groups 
present in the compound in such a way mat the modifications are cleaved, either in 
routine manipulation or in vivo, to the parent compound. Prodrugs include compounds 
of the present invention wherein ahydroxy group, for instance me hydroxy group on 
the asymmetric carbon atom, or an amino group is bonded to any group that, when the 
25 prodrug is administered to a patient, cleaves to form a free hydroxyl or free amino, 
respectively. 

Typical examples of prodrugs are described for instance in WO 99/33795, 

WO 99/33815, WO 99/33793 and WO 99/33792 all incorporated herein by reference. 

30 

Prodrugs are characterized by excellent aqueous solubility, increased bioavailability 
and are readily metabolized into the active inhibitors in vivo. 

For therapeutic use, the salts of the compounds of formula (I) are those wherein the 
35 oounterion is pharmaceutical^ or physiologically acceptable. However, salts having a 
pharmaceutical^ unacceptable counterion may also find use, for example, in the 
preparation or purification of a pharmaceutically acceptable compound of formula (I). 
All salts, whether pharmaceutically acceptable or not are included within foe ambit of 
the present invention. 
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The phannaceutically acceptable or physiologically tolerable addition salt forms which 
the compounds of the present invention are able to form can conveniently be prepared 
using the appropriate adds, such as, for example, inorganic acids such as hydrohalic 

5 adds, e.g. hydrochloric or hydrohromio acid; sulftric; hemisulphuric, nitric; phosphoric 
and the lake acids; or organic acids such as, for example, acetic, aspartic, 
dodecylsulphnric, heptanoic, hexanoic, nicotinic, propanoic hydroxyacetic, lactic, 
pyruvic, oxalic, maloitic, succinic, maleic, fumaric, malic, tartaric* citric, methane- 
sulfonic, ettoanesulfonic, benzenesulfonic, jp-toluenesidfonic, cyclamic, salicylic, 

10 jp-armnosalicylic, pamoic and the like adds. 

Conversely said acid addition salt forms can be converted by treatment with an 
appropriate base into the free base form. 

15 The compounds of formula Q) containing an acidic proton may also be converted into 
their non-toxic metal or amine addition salt form by treatment with appropriate organic 
and inorganic bases. Appropriate base salt forms comprise, for example, the 
ammonium salts, the alkali and earth alkaline metal salts, e.g, the lithium, sodium, 
potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. the 

20 benzathine, N-methyl, -D-gtacamine, hydrahamine salts, and salts with amino acids 
such as, for example, arj^nine, lysine and the like. 

Conversely said base addition salt forms can be converted by treatment with an 
appropriate acid into the fitee add form. 

25 

The term "salts" also comprises the hydrates and the solvent addition forms that the 
compounds of the present invention are able to form. Examples of su<& forms are e.g, 
hydrates, alcoholates and the like. 

The iV-oxide forms of the present compounds are meant to comprise the compounds of 
30 formula (I) wherein one or several nitrogen atoms are oxidized to the so-called JV-oxide. 

The present compounds may also exist in their tautomeric forms. Such forms, although 
not explidtly indicated in the above formula are intended to be included within the 
scope of the present invention 

35 

The term stereochemical^ isomeric forms of compounds of the present invention, as 
used hereinbefore, defines all possible compounds made up of the same atoms bonded 
by the same sequence of bonds hut having different three-dimensional structures which 
are not interchangeable, which the compounds of the present invention may possess. 
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Unless otherwise mentioned or indicated, the chemical designation of a compound 
encompasses the mixture of all possible stereochemically isomeric forms that said 
compound might possess. Said mixture may contain all diastereomets and/or 

enantiomers-of-me basic ^ 

5 isomeric forms of the compounds of the present invention both in pure form and in 
admixture with each other ate intended to be embraced within the scope of the present 
invention. 

Pure stereoisomer^ forms of the compounds and intermediates as mentioned herein are 
10 defined as isomers substantially free of other enantiomeric or diastereomeric forms of the 
same basic molecular structure of said compounds or intermediates. In particular, the 
term 'stereoisomerically pure' concerns compounds or intermediates having a 
stereoisomerio excess of at least 80% (i. e. minimum 90% of one isomer and maximum 
10% of the other possible isomers) up to a stereoisomeric excess of 100% (i.e. 100% of 
1 5 one isomer and none of the other), more in particular, compounds or intermediates having 
a stereoisomeric excess of 90% up to 100%, even more in particular having a 
stereoisomeric excess of 94% up to 1 00% and most in particular having a stereoisomeric 
excess of 97% up to 100%. The terms 'enantiomerically pure 1 and 'diastereomerically 
pure' should be understood in a similar way, but then having regard to the enantiomeric 
20 excess, respectively the diastereomeric excess of the mixture in question. 

Pure stereoisomeric forms of the compounds and intermediates of this invention may 
be obtained by the application of art-known procedures. For instance, enantiomers may 
be separated from each other by the selective crystallization of their diastereomeric 

25 salts with optically active acids or bases. Examples thereof are tartaric acid, 

dibenzoyltartaric add, dttoluoyltartaric acid and camphosulfontc acid. Alternatively, 
enantiomers maybe separated by chromatographic techniques using chiral stationary 
phases. Said pure stereochemically isomeric forms may also be derived from the 
corresponding pure stereochemically isomeric forms of the appropriate starting 

30 materials, provided that the reaction occurs stereospecifically. Preferably, if a specific 
stereoisomer is desired, said compound would be synthesized by stereospecific 
methods of preparation. These methods will advantageously employ enantiomerically 
pure storting materials. 

35 The diastereomeric racemates of formula (I) can be obtained separately by conventional 
methods. Appropriate physical separation methods that may advantageously be 
employed are, for example, selective crystallization and chromatography, e.g. column 
chromatography. 
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It is clear to a person skilled in the art that the compounds of formula (T) contain at least 
two asymmetric centers and thus may exist as different stereoisomers forms. These 
asymmetric centers are indicated with an asterisk (*) in the figure below. 




5 The absolute configuration of each asymmetric center that may be present in the 

compounds of formula (I) may be indicated by the stereochemical descriptors R and S, 
this R and S notation corresponding to the rules described in Pure Appl. Ghent. 1976* 
45, 1 1-30. The carbon atom bearing the hydroxy group and marked with the asterisk 
(*) preferably has tile R configuration. The carbon atom bearing the R 3 group and 
1 0 marked wth the asterisk (*) preferably has the S configuration. 

The present invention is also intended to include all isotopes of atoms occurring on the 
present compounds. Isotopes include those atoms having the same atomic number but 
different mass numbers. By way of general example and without limitation, isotopes of 
15 hydrogen include tritium and deuterium. Isotopes of carbon include C-13 and CM 4. 

Whenever used hereinafter, the term "compounds of formula (I)", or "the present 
compounds" or simil ar term is meant to include the compounds of general formula (I), 
their AT-oxides, salts, stereoisomers forms, racemio mixtures, prodrugs, esters and 
20 metabolites, as well as their quatemized nitrogen analogues. 

Some of the compounds of &nnula (I) have been disclosed in WO 95/06030, Le. 
{(lS*2R)-3-[(2-ammo-benzot^ 
hydroxypropyl}-carbamio acid benzyl ester, 
25 {(lS,2R)-3-[(2-amino43en^ 

hydroxypropyl}-carbarnic acid pyridin-3-ylmethyl ester; 
{(lS,2R)-3-[(2-anrino-^^ 

hydroxypropyl>-carbamic acid thiazol-5-ylmefhyl ester; 

{(!S t 2R)-3-[(2-amino-be^ 
30 bydroxypropyl}-2-(2,6-dime^ 

3^ammo-{(lS A 2R>3-[(2-am^ 

hydroxypropyl}-2Hmethyl-benzamide; 

4-amino-{(lS,2R)-3-[(2-am^ 

hydroxypropyl} -2-mefhyl-benzamide; 
35 5-amino-{(lS,2R)-3-[(2-amm^^ 

hydroxypropyi}-2-meth.yl-benzamide; 
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N-{(lS„2R)-3-[(2-ammo-beazotM 

hydroxyprop3^}-2-methyl'benzainidei 

N-{(lS.2R)-3-[<2-amm6-beii^^ 

hy^o^ropyJ>j^y<^^g^fe^^^ ide > — 

5 N- {(1 S,2R)-34(2-arDlno-beii20tMazole-^-sulfonyl>-isobutyl-ainiiio]'-l -ben2yl-2- 

hydroxypropyl}-3-hydroxy-2-methyl-benzamide; and 
{(IS,m)4-[(2-amino*enzot^ 

hydroxypropyl}«carbamio add (SHtetrahydroftran^3-yl> ester. 
10 Hence, the present invention also concerns the compounds of formula (I) 

andiV-oxides, salts, stereoisomers forms, racemic mixtures, prodrugs, esters and 
metabolites thereof, wherein 

Rt is hexahydroftjro[2 5 3-b]furanyl, tetrabydrofuranyl, oxazolyl, thiazolyl, pyridinyl, or 
1 5 phenyl optionally substituted with one or more substituents independently 

selected from Ci-eaBsyl, hydroxy, amino, halogen, aminoCtaalkyl and mono-or 
d^(Ci^alkyl)amino; 
Ra is hydrogen or C walkyl; 

Lis a direct bond, -O-, Ci-«alkanediyl-0- or -O-C^atkanediyl; 
20 Rais pfcenylC M alkyl; 

R+is Ci^alkyl; 

Rs is hydrogen or 6i-6alkyl; 

Rftis hydrogen or C^alkyl; 

provided that the compounds are other than : 
25 {(lS,2R>3-[(2-amim-benzotMazole^ 

hydroxypropyl}-carbamic acid benzyl ester; 

{(lS,2R>3-[(2-amino4jenzoto 

hydroxypropyJ}-carbamic acid pyridin-3-ylmethyl rater; 

{(lS^)-3-[(2-aroino-benzotWaz»le-6-sulfonylHsoburyl-ammo]-^ 

30 hydroxypropyl}^baim^ 

{(lS,2R)-34(2-ammo4)enzothiazole^^ 
hydroxypropyl>-2-(2,6-dimethyli>benoxy)^<»taniide; 

3-ammo-{(lS,2R>3-[(2-ammo-benzoto^ 
hydroxypropyl}-2-methyl-benzamidej 
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4- animo-{(lS,2R)^ 
hyrtooxypropyl}-2-methyl-benzamide; 

5- amino-{(lS,2R)-3-[(2-aminQ-^ 
Iiydioxypropyl>-2-methyl-T5enzamid^ 

5 N- {(!S 9 2R)-3-[(2-aaiiBo4>en^ 

hydroxypropyl}-2-methyl-benzainide; 
N~{(lS,2R)-3^(2-anMno*^ 
hydroxypropyl} «4-hydroxy-2-metbyl-benzaijiide; 
N~{(lS 9 2R)-3-[(2-amino-beuzot^^ 
10 hydroxypropyi}-3-hydro^ and 
{(1 S»2R)-3-[(2-amino-bCT2;otbjkz 

hydroxypropyl}-carbamic add (S)-(tetrahydrofuraa-3-yl) ester. 

Interesting compounds are those compounds of fonnula (T) wherein R 1 is 
15 hexahydrofuro[2,3-b]fbranyl or oxazolyl. 

Compounds of particular interest are those compounds wherein -L-R 1 is -O- 
Gxexdiydix)ftiro[23-b]fUrany^ -O-tetrahydrofiiranyl, -0-methyl-(optionally substituted 
phenyl), -O-methyl-pyridinyl, -O-methyl-thiazolyl, -G-methyl-thiasoIyl, -methyl-O- 
20 (optionally substituted phenyl) or optionally substituted phenyl. 

Suitably* one or more of ifce following restrictions apply to any of the subgroups of the 
compounds of formula (I) : 
R 2 is hydrogen; 
25 R 3 is phenylmefhyl; 

R 4 is Chalky!, preferably isobutyl; 
R 5 is hydrogen or methyli 
R 6 is hydrogen or methyl. 

A special subgroup of the compounds of formula (J) is defined as the compounds of 
30 formula (I) wherein R 5 and R 6 are both hydrogen. 

Compounds of special interest are those compounds of formula (I) wherein R 1 is 
hexahydrofdro[2,3-b]&canyl ? tetrahydrofuranyl, oxazolyl, thiazolyl, pyridinyl, or 
phenyl optionally substituted with one or more substituents independently selected 
35 from Ci^alkyl, hydroxy, amino, chloro, bromo, aminoCi-4alkyl and mono-or 
di(Ciw*alkyl)amino; 



Preferred compounds are 
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{3-[(2-amino4H^1lii^ 

carbamio add hexahydro-ftoo[2,3"b]furarL-3-yl ester, 

{3-[(2-amiJM-benzoiMazote^ 

carbamicacid-tbaazoUS^ylmethyLester; — 

5 {i4je^-2-hydr«^-3-[isobirt^ 

propyl}-caxbamio acid hexahydro-furo[2,3 -b]furan-3-yI ester, 
{lJbenzyl-3-[(2-dimethylamino-ben^^ 
pr©pyl}-carbaraic acsldbexahydro-fljro[2 > 3-b]&ran-3-yl ester; 
{3-[(2-amiiu>-benzotM^^ 

10 catbamic acid benzyl ester; 

N-{3-[(2-amino-beiizotoazole-6^ 

bydroxypropyi}-2-(2,6-dimefl^ 
{3-[(2-amino-benzothiazole-6-sulfo^ 
carbamio acid pyridin-3-ylmetbyl ester; 
15 3-anuno-N-{3-[(2"am^ 

hydroxypropyl} -2-methyl-benzamide; 

N-{3-[(2-aminQ-benzolMazole-6-sulfoiiyl)-isobutyl-amino]-l-be 

hydroxypropyl}»3»liydroxy-2-meth)d-benzainide; 

{3-[(2-andiK>-beo2Xrthiazol€>6"Sulfonyl)-isobu1yi-a^ 

20 carbamic acid tetrahydro-ftiraii-3-yl ester; 

N- {3 -[(2-arnino-be^othia20ie-6-^onyl)-isobutyi-aniiiio]' 1 -benzyl-2- 

hydroxypropyl) -2-methyl-benzamide; 

N-{l4,en^l-24iy<fcoxy-3-[isobu^^ 

propyl}-2K2,6-dime&yl-pbenoxy)^etamide; 

25 N-{3-[(2-andrio-beozo£b^^ 

hydroxypropyl}-3^fluoro-2-methyl-beiizamide; 

N-{3-[(2-amino-benzo1Ma^^ 
bydioxypropyl}-2-(4-amin^ 
{l_benzyl-2-hydroxy^3-[isobi^ 
30 propyl}-carbamic add thiazol-5-ylmethyl ester; 
3-amfoo-tt-{14>enzyl-24iy^ 
sijlfonyl)-anuiio]-propyl}-2-methyl-ben2anJide; 

(l-beiizyl-2-hydroxy-3-[iso^^^ 
propyl}-carbamio acid tetrabydro-furan-3-yl ester, 
35 N-{l-bei3^1-2-bydroxy^ 

l^opyl}-3-hydroxy-2-methyl-benzamide; 
N .{3-[(2-aniino«beii2SOfMazole^ 

hydroxypropyi}-2<4-iodo-2,6-dime&yl-pb.moxy)^etainide; 
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methylamino-benzcrfhiaao^ 

2<4-amino-2,6-dimethyliphOT^^ 

methylamino*benzothia^ 

5 N-{14>euzyl-^hy^ 

propyl} -4-bromo-2-methyl-beiizamicJe; 

{l-benzyl-2-hy&^^ 

propyl}-oaibamic acid oxazol-5-ylmet3iyl ester; 
4-anrinorN-{l-benzyI-2-^^ 
10 sulfonyl)samino]-propyl^^ their .AT-oxides, salts and 

stexeoisorneric forms. 

Most preferred compounds are those enantiomers having a (1 S,2R)-1 -benzyl-^ 
hydroxy-propyl configuration. 

15 

Those compounds of formula (1) in a hexahydro-furo^ ester form of the 

carbamic acid derivative occur preferably in a (3R,3aS,6aR) form such as, for instance, 
{(lS£R)-34(2-amino-be^ 

hydroxypropyl>-carbamic add (3R3aS,6aR)-hexahydro-ft^ ester 




20 

The compounds of formula CO can generally be prepared using procedures analogous to 
those procedures described in WO 95/06030, WO 96/22287, WO 96/28418, 
WO 96/28463, WO 96/28464, WO 96/28465 and WO 97/18205. 

25 Particular reaction procedures to mate the present compounds are described below. In 
the preparations described below, the reaction products may be isolated from the medium 
and, if necessary, further purified according to methodologies generally known in the art 
such as, for example,.extraction, crystalUzation, trituration and chromatogcaphy. 

Scheme A 
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Hie 2 amino-'6-chlorosulfoaylbe [ nzothiazole derivative (intermediate a-2) was prepared 
fellowing1iiepiocediiredescribedinEP-A-0,44S,926. Intermediates a-4 were 
prepared by reacting an intermediate a-3 5 prepared according to the procedure 
described in WO97/18205 and also depicted in scheme B, with, an intermediate a-2 in a 
reaction-inert solvent such as dichloromethane, and in the presence of a base such as 
triethylamine and at low temperature, for example at 0°C. The Boo group in me 
intermediate a-3 is a protective tert-butyloxyoarbonyl group. Another suitable 
protective group such asphtalimido or benzyloxycarbonyl may conveniently replace it. 
imerraediates a-4 maybe deprotected with an acid such as hydrochloric acid in 
isopropanoi or with trifluoroacetic acid depending on the nature of foe amino group in 
foe 2 position of benzoxazole, in a suitable solvent such as a mixture of ethanol and 
dioxane, thus preparing an intermediate a-5. Said intermediate a-S may be further 
reacted with an intermediate of formula R!-L-C(=0)-OH in foe presence of abase such 
as triefoylamine (for alcohols to generate a carbamate) and optionally in the presence of 
l-(3-d1mefoylaminopTOpyl)-3^foylcafoodiinride hydrochloric acid (EDC) and 1- 
hydroxybenzolriazole <HOBT)(for oarboxylic acids to generate an amide) or an alcohol 
such as tert-butanol, and in a suitable solvent such as dichloromethane; thus forming 
intermediates a-6. 

A convenient way of preparing compounds of formula (I) whereinbofo Rs and Re are 
hydrogen can be prepared analogously to foe procedure described in scheme A, and 
whereby one of R 5 or R* is replaced by a suitable protective group such as, for 
example, an acetyl or an alkyloxycarbonyl group. In such a case, deprotection may 
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occur simultaneously with the deprotection of the nitrogen atom on the left-hand side of 
Hie molecule. 

A number of intermediates and starting materials used in the foregoing preparations are 
5 known compounds, while others may be prepared according to art-known 
methodologies of preparing said or similar compounds. 

ScihemeB 



30 




oh g 



(b-2) 

Intermediate b-2, corresponding to intermediate a-3 in scheme A, may be prepared by 
10 adding an amine of formula H2N-R4 to an intermediate b-1 in a suitable solvent such as 
isopropanol. 

In scheme B, enantiomerically pure compounds of formula b-2 are only obtained if b-1 
is enantiomerically pure. If b-1 is a mixture of stereoisomers, than b-2 will also consist 
15 of a mixture of stereoisomers. 

The compounds of formula (I) may also be converted to the coxresponding iV-oxide 
forms following art-known procedures for converting trivalent nitrogen into its iV-oxide 
form. Said JV-oxidation reaction may generally be carried out by reacting the starting - 

20 ixiaterial of formula (0 with appropriate organic or inorganic peroxide. Appropriate 
inorganic peroxides comprise, for example* hydrogen peroxide, alkali metal or earth 
alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate 
organic peroxides may comprise peroxy acids such as, for example, 
benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic add, e.g. 

25 3-chloro-benzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid, 

alkylhydroperoxides, e.g. tart-butyl hydroperoxide. Suitable solvents are, for example, 
water, lower alkanols, e.g. ethanol and the Hke 3 hydrocarbons, e.g, toluene, ketones, 
e.g. 2-butanone, halogenated hydrocarbons, e,g. dichloromethane, and mixtures of such 
solvents. 



The present compounds can thus be used In animals, preferably in mammals, and in 
particular in humans as pharmaceuticals per se, in mixtures with one another or in the 
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Furthermore, the present invention relates to pharmaceutical preparations that as active 
constituents contain an effective dose of at least one of fee compounds of formula (D in 

addi&m-to-customary-pha^ 

5 pharmaceutical preparations normally contain 0.1 to 90% by weight of a compound of 
formula (I). The pharmaceutical preparations can be prepared in a manner known per 
se to one of skill in the art. For tins purpose, at least one of a compound of formula (I), 
together with one or more solid or liquid pharmaceutical excipieats and/or auxiliaries 
and, if desired, in combination with other pharmaceutical active compounds, are 
10 brought into a suitable adminiBlxation form or dosage form which can then be used as a 
pharmaceutical in human medicine or veterinary medicine. 

Pharmaceuticals which contain a compound according to the invention can be 
administered orally, parenteral!^ e.g, intravenously, reotally. by inhalation, or 
15 topically, the preferred administration being dependent on the individual case, e.g., the 
particular course of the disorder to be treated. Oral admimstration is preferred. 

The person skilled in the art is familiar on the basis of his expert knowledge with the 
auxiliaries that are suitable for the desired pharmaceutical formulation. Beside 
20 solvents, gel-fonning agents, suppository bases, tablet auxiliaries and other active 

compound carriers, antioxidants, dispersants, emulsifiers, antifoams, flavor corrigenls, 
preservatives, solubflizers, agents for achieving a depot effect, buffer substances or 
colorants are also useful. 

25 Due to their favorable pharmacological properties, particularly their activity against t 
multi-drug resistant HIV protease enzymes, the compounds of the present invention are 
useful in the treatment of individuals infected by HTV and for the prophylaxis of these 
individuals. In general, the compounds of the present invention maybe useful in the 
treatment of warm-blooded animals infected with viruses whose existence is mediated 

30 by, or depends upon, the protease enzyme. Conditions which may be prevented or 
treated with the compounds of the present invention, especially conditions associated 
with HIV and other pathogenic retroviruses, include AIDS, AIDS-related complex 
(ARC), progressive generalized lymphadenopathy (PGL), as well as chronic CNS 
diseases caused by retroviruses, such as, for example HIV mediated dementia and 

35 multiple sclerosis. 

Said method of treatment comprises the systemic administration to HIV-infected 
subjects of an amount effective to combat the conditions associated with HIV virus 
with multi-drug resistant protease enzyme. 
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The compounds of the present invention my also find use in inhibiting ex vivo samples 
containing multi-drug resistant HTV-proteaae or expected to be exposed to multi-drug 
resistant HJV-protease. Hence, the present compounds may be used to inhibit multi- 
5 drug resistant HIV-protease present in a body fluid sample that contains or is suspected 
to contain or be exposed to multi-drug resistant HIV-protease. 

Also, the combination of an antiretroviral compound and a compound of the present 
invention can be used as a medicine. Thus* the present invention also relates to a 

10 product containing (a) a compound of the present invention, and (b) another 

antiretroviral compound, as a combined preparation for simultaneous, separate or 
sequential use in treatment of retroviral infections, in particular, in the treatment of 
infections with multi-drug resistant HIV proteases. Thus, to combat or treat infections 
with multi-drug resistant HIV protease, or the infection and disease associated with 

15 such infections, such as Acquired Immunodeficiency Syndrome (AIDS) or AIDS 

Related Complex (ARC), the compounds of this invention may be co-administered in 
combination with for instance, binding inhibitors, such as, for example, dextran sulfate, 
suramine, polyanions, soluble CD4, PRO-542, BMS-806; fusion inhibitors, such as, for 
example, T20, T1249, 5-helix, D-peptide ADS-J1; co-receptor binding inhibitors, such 

20 as, for example, AMD 3100, AMD-346S, AMD7049, AMD34S1 (Bicyclams), TAK 
779; SHC-C (SCH351 125), SHC-D, PRO-14QRT inhibitors, such as, for example, 
foscarnet and prodrugs; nucleoside RTIs, such as, for example, AZT, 3TC, DDC, DDI, 
D4T, Abacavir, PTC, DAPD, dOTC, DPC 817; nucleotide RTIs, such as, for example, 
PMEA, PMPA (tenofovir); NNRTIs, such as, for example, nevirapine, delavirdine, 

25 efavireaa^ 8 and 9-C1 TIBO (tivirapine), lovirlde, TMC-125, dapivirine, MICC-442, UC 
781, UC 782, Capravirine. DPC 961, DPC963, DPC082, DPC083, calanolide A, SJ- 
1366, TSAO, 4 fl -deaminated TSAO, MV150, MV026048; RNAse H inhibitors, such 
as, for example, SP1093V, PD126338; TAT inhibitors, such as, for example, RO-5- 
3335, K12, K37; integtase inhibitors, such as, for example, L 708906, L 73 1988, S- 

30 1360; protease inhibitors, such as, for example, araprenavir and prodrug GW908, 
ritonavir, nelfinavir, saquinavir, indinavir, lopinavir, palinavir, BMS 186316, 
atazanavir, DPC 681, DPC 684, tipranavir, AG1776, mozenavir, GS3333, KNI-413, 
KNI-272, L754394, L756425, LG-71350, PD161374, PD173606, PD177298, 
PD178390, PD1 78392, PNU 140135, TMC114 maslinic acid, U-140690; glycosylate* 

35 inhibitors, such as, for example* castanospennine, deoxynojirimycine. 
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The combination may in some cases provide a synergistic effect, whereby viral 
infectivity and its associated symptoms may be prevented, substantially reduced, or 
eliminated completely. 



S The compounds of the present invention may also be administered in combination with 
immunomodulators (e.&, btopirintine, atm-bnman alpha interferon antibody, fL-2, 
methionine enkephalin, interferon alpha, HE-2000 and naltrexone) with antibiotics 
(eg., pentamidine isothiorate) cytokines (e.g. Th2), modulators of cytokines, 
chemoktoes or the receptors thereof (e.g. CCR5) or hormones (e.g. growth hormone) to 

10 ameliorate, combat, or eliminate HTV infection and its symptoms. Such combination 
therapy in different formulations may be administered simultaneously, separately or 
seojientially. Alternatively, such combination may be administered as a single 
formulation, whereby the active ingredients are released from the formulation 
simultaneously or separately. 

15 

The compounds of the present invention may also be administered in combination with 
modulators of the metabolization following application of the drug to an individual. 
These modulators include compounds that interfere with me metabolization at 
cytochromes, such as cytochrome P450. Some modulators inhibit cytochrome P450. It 

20 is known that several isoenzymes exist of cytochrome P450, one of which is 

cytochrome P450 3 A4. Ritonavir is an example of a modulator of metabolization via 
cytochrome P450. Such combination therapy in different formulations may be 
administered simultaneously, separately or sequentially. Alternatively, such 
combination may be administered as a single formulation, whereby the active 

25 ingredients are released from the formulation simultaneously or separately. 

Such modulator may be administered at the same or different ratio as the compound of 
the present invention. Preferably, the weight ratio of such modulator vis-a-vis the 
compound of the present invention (modulator:compound of the present invention) is 
1:1 or lower, more preferable the ratio is 1:3 or lower, suitably the ratio is 1:10 or 

30 lower, mote suitably the ratio is 1 :30 or lower. 

For an oral ad^ninistration form, compounds of the present invention are mixed with 
suitable additives, such as ekoipients, stabilizers or toert diluents, and brought by means 
of me customary methods into the suitable administration forms, such as tablets, coated 
35 tablets, hard capsules, aqueous, alcoholic, or oily solutions. Examples of suitable inert 
carriers are gum arable, magnesia, magnesium carbonate, potassium phosphate, lactose, 
glucose, or starch, in particular, cornstarch. In this case the preparation can be carried 
out both as dry and as moist grannies. Suitable oily excipients or solvents are vegetable 
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or animal oils, such as sunflower oil or cod liver oil. Suitable solvents for aqueous or 
alcoholic solutions axe water, ethanol, sugar solutions, or mixtures thereof. 
Polyethylene glycols and polypropylene glycols are also useful as fhrther auxiliaries for 
other administration forms. 

5 

For subcutaneous or intravenous administration, the active compounds, if desired with 
the substances customary therefore such as solubilizers, emulsifiers or further 
auxiliaries, are brought into solution, suspension, or emulsion. The compounds of 
formula (I) can also be lyophilized and the lyophilizates obtained used, for example, for 
10 the production of injection or infusion preparations. Suitable solvents are, for example, 
water, physiological saline solution or alcohols, e.g. ethanol, propanol, glycerol, in 
addition also sugar solutions such as glucose or mannitol solutions, or alternatively 
mixtures of the various solvents mentioned. 
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15 Suitable pharmaceutical formulations for administration in the fonn of aerosols or 
sprays are, for example, solutions, suspensions or emulsions of the compounds of 
formula CO or their physiologically tolerable salts in a pharmaceutical^ acceptable 
solvent, such as ethanol or water, or a mixture of such solvents. If required, the 
formulation can also additionally contain other pharmaceutical auxiliaries such as 

20 surfactants, exnulsifiers and stabilizers as well as a propeilant. Such a preparation 

customarily contains the active compound in a concentration from approximately 0.1 to 
50%, in particular from approximately 0.3 to 3% by weight. 

In order to enhance the solubility and/or the stability of the compounds of formula (1) in 
25 pharmaceutical compositions, it can be advantageous to employ c&-, (J- or y-cyclo- 
dextrins or their derivatives. Also co-solvents such as alcohols may improve the 
solubility and/or the stability of the compounds of formula (1) in pharmaceutical 
compositions* In the preparation of aqueous compositions, addition salts of the subject 
compounds are obviously more suitable due to their increased water solubility. 

30 

Appropriate cydodextrins are Or, |5- or Y-cydodextrins (CDs) or ethers and mixed 
ethers thereof wherein one or more of the hydroxy groups of the anhydrogiucose units 
of the oyclodextrin are substituted with Ci^alkyl, particularly methyl, ethyl or 
isopropyl, e,g, randomly methylated P-CD; hydroxyCtaalkyl, particularly hydroxy- 
35 ethyl, hydroxypropyl or hydroxybutyl; carboxyCi^alkyl, particularly carboxymethyl or 
carboxyethyl; Ci^alkyl-carbonyl, particularly acetyl; C^alkyloxycarbonidCwalkyl or 
caifcoxyCi^alkjdoxyCi^alkyl, particularly carboxymethoxypropyl or carboxyethoxy- 
piopyl; Ci^alkylcarbonyloxyC^alkyl, particularly 2-acetyloxypropyl. Especially 
noteworthy as complexants and/or solubilizers are P-CD, randomly methylated JJ-CD, 
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2,6-dirae(hyl-p-CI>, 2-hydroxyetbyl-p--CD, 2-bydioxyefliyl^CD, 2-hydroxy- 
propyl-y-CD and (2-c^boxymethoxy)propyl-p-CD 5 and in particular 2-hydroxy- 
ptopyl-p-CD(2-HP-p-CaD). 



5 The term misted ether denotes cyclodextrin derivatives wherein at least two 

cyclodextrin hydroxy groups are etherified with different groups such as, for example, 
hydroxy-propyl andhydroxyelhyL 

An interesting way of formulating the present compounds in combination with a 
10 cyclodextrin or a derivative thereof has been described in EP-A-721,331. Although the 
formulations described therein are with antifungal active ingredients, they are equally 
interesting for formulating the compounds of the present invention. The formulations 
described therein are particularly suitable for oral adrninistralion and comprise an 
antifungal as active ingredient, a sufficient amount of a cyclodextrin or a derivative 
15 thereof as a solubilizer, an aqueous acidic medium as bulk liquid earner and an 
alcoholic co-solvent mat greatly simplifies the preparation of the composition. Said 
formulations may also be rendered more palatable by adding pharmaceutical^/ 
acceptable sweeteners and/or flavors. 

20 Other convenient ways to enhance the solubility of the compounds of me present 
invention in pharmaceutical compositions are described in WO 04/05263, 
WO 98/42318, EP-A-499,299 and WO 97/44014, all incorporated herein by reference. 

More in particular, the present compounds may be formulated in a pharmaceutical 
25 composition comprising a therapeutically effective amount of parttcles.consisting of a 
solid dispersion comprising <a) a compound of formula (D, and <b) one or more 
pharmaceutically acceptable water-soluble polymers. 

The term "a solid dispersion" defines a system in a solid state (as opposed to a liquid or 
30 gaseous state) comprising at least two components, wherein one component is 

dispersed more or less evenly throughout the other component or components. When 
said dispersion of the components is such that the system is chemically and physically 
uniform or homogenous throughout or consists of one phase as defined in thermo- 
dynamics, such a solid dispersion is referred to as "a solid solution". Solid solutions are 
35 preferred physical systems because the components therein are usually readily 
bioavailable to the organisms to which they are administered. 



The term "a solid dispersion" also comprises dispersions that are less homogenous 
throughout man solid solutions. Such dispersions are not chemically and physically 
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uniform throughout or comprise more than one phase. 

The water-soluble polymer in the particles is conveniently a polymer that has an 
apparent viscosity of 1 to 100 mPa.s when dissolved in a 2 % aqueous solution at 20°C 
5 solution* 

Preferred water-soluble polymers are hydroxypropyl methylcefluloses or HPMC. 
HPMC having a methoxy degree of substitution from about 0,8 to about 2.5 and a 
hydroxypropyl molar substitution from about 0.05 to about 3.0 is generally water 
10 soluble. Methoxy degree of substitution refers to the average number of methyl ether 
groups present per anhydroglucose unit of the cellulose molecule. Hydroxy-propyl 
molar substitution refers to the average number of moles of propylene oxide that have 
reacted with each anhydroglucose unit of the cellulose molecule. 

IS First preparing a solid dispersion of the components* and then optionally grinding or 
milling that dispersion allows one to prepare the particles as defined hereinabove. 
Various techniques exist for preparing solid dispersions including melt-extrusion, 
spray-drying and solution-evaporation, melt-extrusion being preferred, 

20 It may further be convenient to formulate the present compounds in the form of 
nanoparticles which have a surface modifier adsorbed on the surface thereof in an 
amount sufficient to maintain an effective average particle size of less than 1 000 nm. 
Useful surface modifiers are believed to include those that physically adhere to the 
surface of the antiretroviral agent but do not chemically bond to the antiretroviral agent 

25 ...... 

Suitable surface modifiers can preferably be selected ftom known organic and 
inorganic pharmaceutical excipients. Such excipients include various polymers, low 
molecular weight oligomers, natural products and surfactants. Preferred surface 
modifier? include nonionic and anionic surfactants. 

30 

Yet another interesting way of formulating the present compounds involves a pharma- 
ceutical composition whereby the present compounds are incorporated inhydrophilic 
polymers and applying this mixture as a coat film over many small beads, thus yielding 
a composition with good bioavailability which can conveniently bo manufactured and 
35 which is suitable for preparing pharmaceutical dosage fonns for oral administration. 



Said beads comprise (a) a central, rounded or spherical core, (b) a coating film of a 
hydrophilic polymer and an antiretroviral agent and (o) a seal-coating polymer layer. 
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Materials suitable for use as cores in Hie beads are manifold, provided that said 
materials are phacnaceutically acceptable and have appropriate dimensions and 

firmne ss. Exam ples of such materials are polymers, inorganic substances, organio 

substances, and saccharides and derivatives thereof. 

5 

The route of administration may depend on the condition of the subject, co-medication 
and the like. 

Another aspect of the present invention concerns a kit or container comprising a 
compound of formula (T) in an amount effective for use as a standard or reagent in a 
10 test or assay for detennfomg foe abflity of a potential ^ 

drug resistant HIV protease, HIV growth, or bom. This aspect of the invention may 
find its use in pharmaceutical research programs. 

The compounds of the present invention can be used in pheaotypic resistance 
15 monitoring assays, such as known recombinant assays, in me clinical management of 
resistance developing diseases such as HIV. A particularly usefiil resistance 
monitoring system is a recombinant assay known as the Antivirogram™. The 
Antivirogram™ is a highly automated, high throughput, second generation, 
recombinant assay that can measure susceptibility, especially viral susceptibility, to the 
20 compounds of the present invention. (Hertogs K, de Befoune MP, Miller Vetal. 
Antimicrob Agents Chemother, 1998; 42(2):269-276, incorporated by reference). 

foterestingly, the compounds of the present invention may comprise chemically 
reactive moieties capable of forming covalent bonds to localized sites such that said 

25 compound have increased tissue retention and half-lives, The term "cliemicaUy reactive 
group" as used herein refers to chemical groups capable of forming a covalent bond. 
Reactive groups will generally be stable in an aqueous environment and will usually be 
carboxy, phosphoryl, or convenient acyl group, either as an ester or a mixed anhydride, 
or an imidate, or a maleimidate thereby capable of forming a covalent bond with 

30 functionalities such as an amino group, a hydroxy or a thiol at foe target site on for 

example blood components such as albnmine. The compounds of the present invention 
may be finked to maleimide or derivatives thereof to form conjugates. 

The dose of the present compounds or of the physiologically tolerable salt(s) foereof to 
35 be administered depends on the individual case and, as customary, is to be adapted to 
the conditions of the individual case for an optimum effect Thus it depends, of course, 
on the frequency of administration and on the potency and duration of action of the 
compounds employed in each case far therapy or prophylaxis, but also on the nature 
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and severity of the infection and symptoms, and on the sex, age, weight, co-medication, 
and individual responsiveness of the human or animal to be treated and on whether the 
therapy is acute or prophylactic- Customarily! the daily dose of a compound of formula 
(I) in the case of administration to a patient approximately 75 kg in weight is 1 mg to 
3g, suitably 1 mg to Ig, preferably 3 mg to 0.5 g, more preferably 5 mg to 300 mg. The 
dose can be administered in the form, of an individual dose, or divided into several, e.g. 
two, three, or four, individual doses. 

Experimental Part 

Preparation af*hs compounds of formula (D 

The nomenclature used throughout the description is based on Chemical Abstracts 
Services Nomenclature. 

Example l_i Compound s 

To a mixture of 825 mg 2-an^o-benzofhia2ole-6-sulfonic acid (3«amino-2-hydroxy-4- 
phenyi-butyI)-isobutyl amide and 373 mg triefhylamine in dichloromethane was added 
452 mg H[[[(3R,3aS 3 6aR)-he^ 

pynrolidine-dione (described in W09967417). This mixture was stirred at room 
temperature for 12 hows* After evaporation of dicWoxomefhane under reduced pressure, 
the crude product was purified on silica, yielding 270 mg 24.8 % compound 2. 

Example 2 ! Compound 4 

To a mixture of 350 mg 2-metiLylamino-benzotMa2»le-6-sulfonic acid (3-amino-2- 
hydroxy-4-phenyl-butyl)-isobutyl amide and 200 mg triethylamine in dichloromethane 
was added 210 mg l-[[[[hex^ydrof^ 

pyrrolidinedione (described in W09967417)- This mixture was stirred at room 
temperature for 12 hours. After evaporation of dichloromethane under reduced pressure, 
the crude product was purified on silica, yielding 260 mg (55 %) of compound 4. 

Example 3 : Compound 6 

To a mixture of 420 mg 2-dimelhylamino-ben20thia2ole-6-sulfonio acid (3-amino-2- 
hydroxy^phenyl-butyl>isobutyl amide and 98 mg triethylamine in dichloromethane 
was added 230 mg l-[[[[he*ahydrofU^ 

pyrrolidinedione (described in W09967417). This mixture was stirred at room 
temperature for 12 hours. After evaporation of dichloromethane under reduced pressure, 
the crude product was purified on silica, yielding 500 mg 90 % of compound 6. 



Example 4 ; Compound 17 
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A mixture of 800 mg of2-amino-ben20thia2ole-6-sulfbnic add (3-amino-2-hydroxy-4- 
phenyl-bmyrl)-isobutyl amide, 50 mg of HOST (hydroxyber«o1riazol), 420 mg of EDC 
and 668 mg of(3AS-trimethyI-benzyl)-carbaiaic aoid tert-butyl ester compound with 
hydroxy acetio acid in 80 ml of dichloromethane, was stirred overnight at loom 
5 temperature. The reaction inixhwe was then washed with water and brine. The organic 
layer was separated, dried and the solvent evaporated. The residue was purified by 
column chromatography, yielding 1 g (75 %) of [4-({3-[(2-amino-benzothiazole-6- 
sulfhnylHsobuiyl-ai^ 

benzyll-caxbamic acid tot-butyl ester. This intermediate (500 mg) was former dissolved 
10 inmemanoi(20ml)and lOmlof asolutionofHamisopropanol(5to6N) was added 
dropwise. The mixture was stirred overnight at room temperature. The solvent was 
evaporated and the residue was purified on silica yielding 190 mg of compound 17 
(43%). 

15 Rxample 3 ;ComT»wd37. 

A mixture of 134 mg of 2-memylammo-bei^otMazole-6-sulfonic acid (3-ammo-2- 
hydroxy-4-phenyl-butyD-isobutyl amide, 4 mg of HOST (hydroxybenzoMazol), 66 mg 
of EDC and 63 mg of 4-bromo-2-mefhyl benzoic acid in dichloromethane, was stirred 
overnight at room temperature. The reaction mixture was then washed with water and 

20 brine. The organic layer was separated, dried and the solvent evaporated. The residue 
was purified by preparative HPLC yielding 25 mg (13 %) of compound 27. 



Example 6 : noittpound 28 

To a mixture of 4.48 g2-methylarrmio-beruotMazole-6-sulfonio acid (3-amino-2- 
25 hydroxy-4-phenyl-butyl)-isobutyl amide and 2.73 g triemylamine in dichloromethane 
was added 3.45 g carbonic acid 2,5^iioxO"pytrolidin-l-yl ester oxazol-5-ylmethyl ester. 
This mixture was stirred at room temperature for 12 hours. After evaporation of 
dichloromethane under reduced pressure, the crude product was purified on silica, 
yielding 1.02 g 19 % compound 28. 

30 

The compounds in Table 1, not intended to be limiting the scope of the present 
invention, have been prepared and tested in support of the presently claimed invention : 



Name — 


Number 


{(lS,2R)-3-[(2-a*»i»^^ 

hydioxypiooyU-carbaiiaio acid hex^ydro-fittC)[2,3-b]furan-3-yl ester 


1 


iydroxypiopyn-cHrbamic acid (3R^aS s 6aR)-hexah^ ester 


2 
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{(lS^ai>3-i;(2-ainii^ 

hydroxypropyl}-carbamic acid thiazol-5-ylmethyl ester 


3 


{(lS,2RH-ben^l«2-l^ 

sulfonyl)-armno]-piopyl}-^bami<? aoidhex^ydro-lwo[2 s 34)]fiirarL-3-yl ester 


4 


{(lS^R>l4)OT2yl-2-hydnjxy-3 

sulfbnvl V&niiiiol -isrots vl) -carbamic acid f3R,3aS 5 6aR)^exahydro-furor2.3- 
b]furan-3-yl) ester 


S 


IflS 2Rl-l43enzvl-3-r('2--dimetlivlaim 

anrino]-2-hydroxy«propyll-carl>amio acid he^ydro-furo[23-b]furan--3-yl ester 


6 


/HS 2RV3-tf2-anuiU)-benzothiazole-6-s^^ 1 -benzvl«2- 
hydroxypropyl} -carbaniic acid benzyl ester 


7 


hydiftxypn>pyI}-2-(2^^ 


8 


iYi c TP N„3J(Y'?.gmvn fv>tfynynfVii flynl fs^»jnilfhnvl Vigobntvl -aTniTi n*W1 -beH2Vl-2- 

_ / 'X t 1 - r L-1 " III * r%f fi f H Till 1 Wfnf 1 w l r fcr >T 1 ft ^ 0 ft J ft J MWM«J4- Mil HI 1 J * »*WJ*JT1 4rf 

hydix>xypiapyl}-carbamic add pyridm-3-ylmethyl ester 


9 


J rv*f IH \ 11 1—1^1— }IJ, l3 } X<Jl.V^ W ^^fcPflUlUtV'Vvl M<M »'l MO f iVJAW T *%J^OI*V*'**.Mjr A/ 13W V/W-Vjr ftntHWHVJ"Ji 

benzyl-2-hydroxypropyl} ^methyl-benzamide 


10 


hydroxypittpyl}-3-hyda^ 


11 


bydroxypropyl} -carbainic acid te*rahydia-furan-3-yI ester 


12 


//1ft ^ -JY^flTnmrwb entf othia^ol e-fS-aul f* r>iwl Vt soTyLitvl-flmirioUl &rvz\t\ -2- 

<t 1 Q|AJ\y J VWX'v' i iW^w^i mxv/xtj 1 ' lauvwij* ni'ii'MVj a*~^wii^«j'j 

by droxypropyl} -carbamic acid (S) (tetrabydro-furan-3-yl) ester 


13 


>I- /iris 9."R N-!^ - f^-aTmiiQ -betizothiazol&-6 -sulfbnvl^ sobtitvl-atnitiol -1 -benzvl-2- 
liydroxypropyl} -2-methyl-benzaiiride 


14 


xr^/n g 2R^-l-benzvl-2-bvdroxv-3-fisobutvW2-tne1^^ 
gulfonyl)-amiiio3-propyl} -2^2 7 6-(^e1^yl-phenoxy)^etaciide; 


15 


2R^-3^f('2-aniino-beii2othia2ole^-siilfon^ 
hydi»xypit>pyl}-3-fluoro-2-met^ 


16 


hydroxypropyl}-2«(4^an^ 


17 


{(lS,2R)-l-benzyl-2-hydroxy«3-psobi*tyl-(2-metb^ 
sulfonyl)-aiiiiiio3'-propyl} -carbamic add thiazol-5-yImethyl ester 


IS 


{(lS,2RH-bei^l-2-bydroxy^3-tisobutyI^metb^^ 

sulfonyl)-amino>propyl} -carbamic add thi azoI-5-ylmetbyl ester trifluoroacetate 


19 


3-amitio-N- {( 1 S,2R)-1 -b en2yl-2-bydroxy-3 -[isobutyK2-metbylamino- 
ben2»thiazole-6-sulfouyl)-aitmo]-pro 


20 
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{(lS,m>l-benzyl-2-hydroxy-3-[isota^^^ 

sulfonyO^aioinol-ppopyU-cajfbamio aoid (S) <tetrahydfo-iuran-3-yl) ester 



sulfoayl>aiaino]-propyl}-carbaniio add (ST"(teteS^fi6^Uian-3-yl) ester 
trifLuoroacetate 



N-{(lS,2R)-14>emyl-2-bydToxy-3-[^ 



N-{(lS^-H(2-aw^W)-benz(>tluazo 



2<4-a*^metfcyl-2,6-dun^ 
risobutyH2-msthylan^ 



2<4<^o^6-diniefoyl-p^^ 
metbylattdno^enzothiazole-6-sulfoiw 



^{(lS^>l-b<^l-2-hyaroxy-3Hi^^^ 
5tUfc^yl)-an^o1"Propyl>^brQmo-2-methyl-'benzainide 



{(lS,2RH«ben^-2-hydroxy-Hfe^^^ 

^foayl>aixnnp1-prc>pyl}-catbaiini<>a(ad oxazol-3-ylmethyl ester 

4^uninckN-{(lS;ffiH-bei^ 
benzottria^Ie-e-sulfoaytt^^ 



21 



22 



23 



24 



25 



26 



27 



28 



29 



AtttiviralanalvBes: 

The compounds of the present invention were examined for anti-viral activity in a 
cellular assay. The assay demonstrated that these compounds exhibited potent anti- 
HIV activity against a wild type laboratory HIV strain (HTV-1 strain LAI). The cellular 
assay was performed according to foe following procedure. 

Cellular Assay Exparftn eatal Method: 

HIV- or mock-infected MT4 cells were incubated for five days in the presence of 
various concentrations of foe inhibitor. At foe end of foe incubation period, foe 
replicating virus in foe control cultures has killed all HIV-infected cells in foe absence 
of any inhibitor. Cell viability is measured by measuring foe concentration of MTT, a 
yellow* water soluble tetrazolium dye that is converted to apurple, water insoluble , 
formazan in foe mitochondria of Uving cells only. Upon solubilization of foe resulting 
formazan crystals with isopropanol, foe absorbance of foe solution is monitored at 
540nm. The values correlate directly to foe number of living cells remaining in foe 
culture at foe completion of foe five-day incubation. The inhibitory activity of foe 
compound was monitored on foe virus-infected cells and was expressed as EC S0 and 
BCso. These values represent foe amount of foe compound required to protect 50% and 
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90%, respectively, of the cells from the cytopathogenic effect of the virus. The toxicity 
of the compound was measured on the mock-infected cells and was expressed as CCso* 
which represents the concerrtxatloji of compound required to inhibit the growth of the 
cells by 50%. The selectivity index (SI) (tatio CC50/EC50) is an indication of the 
5 selectivity of the anti-HXV activity of the inhibitor. Wherever results are reported as e.g. 
pEC$o or pCCso values, the result is expressed as the negative logarithm of the result 
expressed as EC50 or CC50 respectively. 

Antiviral spectrum: 

10 Because of the increasing emergence of drug resistant HIV strains, the present 
compounds were tested for their potency against clinically isolated HIV strains 
harboring several mutations (Table 2 and 3). These mutations are associated with 
resistance to protease inhibitors and result in viruses that show various degrees of 
phenotypic cross-resistance to the currently commercially available drugs such as for 

15 instance saquinavir, ritonavir, nelfinavir. indinavir and amprenavir. 



Table 2 list with a representative selection of mutant HIV strains (A to F). 



Strain 


Mutations in HIV protease gene 


A 


V003I. L010I, V032T, L033M, B035P, S037V, S037D, M0461, R0S7K/K, Q058E, L063P, 
K070T. A071V. I072V. IQ84V. L0S9V 


B 


V003I, L010I, K020R, E035P, M036I, S037N, Q058E, I062V, L063P, A071V, 1072M, 
G073S. V0771. I084V, 1085V, L090M 


C 


V003I, LQ10I, 1515V, L019I, K020M, S037N, 3R.041K, I0S4V, Q058E, L063P, A071V, 
I084V.L090M.I093I. 


D 


V003 1, LQ1QL/I, 1013V, L033I, E035D, MQ38, M046L, KQ55R, R057K, L063P, I066F, 
A071V, I084V.1TO88D. L090M 


E 


V0031. L010I, V01 11, A022V, L0241.E035D, M036I, S037T, R041KL.I054V, I062V, 
L063P,A071V.IQ84V 


» 


L010F, M04fflUM071V f 1084V 



20 Results: 

As a measure of the broad spectrum activity of the present compounds, Table 3 shows 
the results of the antiviral testing in terms of pECso^C 3 -log of ECso)* The fold 
resistance (FR), defined as FR » ECso(mutant strain)/EC 50 (HIV - 1 strain LAI) is listed 
in Table 4. For most of the compounds the fold resistance ranges between 0.1 and 100. 
25 Thus, the present compounds are potent inhibitors of a broad range of mutant strains. 
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The toxicity (Tox) is expressed as the pCCso 'value as determined with mock transfected 
cells while the pECso for the wild type is displayed in column WT. 



^ablQ7 Resffl^fm¥toxlciQ^esfeg 
(expressed as pECso). 



wdtfteresistMee^tiif^g^ 



Compound 


Strain 
A 


Strain. 
B 


Strain 
C 


I Strain 
D 


Strain 
E 


Strain 
F 


Tox 


WT 


1 


8.53 


8.44 


8.38 


8.65 


831 


ND 


4.16 


826 


2 


8.68 


8.59 


8.54 


8.69 


830 


8.45 


4.07 


8.18 


3 


7.52 


8.05 


7.81 


7.44 


7.66 


727 


4.13 


8.34 


4 


8.44 


8.93 


8.93 


8.93 


8,89 


8.06 


<5 


934 


5 


9.37 


9.57 


9.71 


ND 


ND i 


8.71 


4.15 


926 


6 


6.70 


6.89 


7.47 


6.96 


ND 


6.15 


<4 


8.4 


7 


6.37. 


7.53 


7.49 


6.93 


736 


6.11 


4.33 


823 


8 


73 


7.87 


739 


7.47 


7.56 


6.85 


<5 


8.18 


9 


6.58 


825 


531 


7.38 


7.62 


ND 


4.29 


8.31 


10 


7.07 


8.03 


7.80 


7.64 


7.88 


7.06 


4.14 


8.04 


11 


6.95 


8.14 


8.12 


8.08 


8.14 


6.99 


4.24 


7-84 


12 


6.64 


8.12 


6.72 


7.58 


8.11 


ND 


<4 


837 


13 


739 


8.24 


8.42 


8.13 


8.57 


6.98 


<4 


8.52 


14 


6.05 


7.57 


6.75 


7.40 


7.52 


ND 


4.33 


8.42 


15 


7.29 


7.54 


7.40 


730 


7.44 


6.64 


4.04 


7,95 


16 


<4 


<4 


<4 


<4 


<4 


<4 


4.95 


5.85 


17 


7.50 


8.18 


7.91 


7.63 


8.12 


6.80 


4.2 


8.15 


I 18 


7.51 


8.21 


8.13 


7.67 


8.04 


6.83 


4.07 


8.72 


19 


736 


7.80 


7.88 


7.43 


7.90 


6.80 


ND 


8.51 


20 


6.50 


7.61 


7.40 


738 


7.59 


6.12 


<4 


8.32 


22 


6.93 


7.83 


8.19 


7.78 


8.36 


6.1 


<4 


8.84 


23 


6.54 


8.02 


8.06 


7.67 


8.14 


5.20 


4.16 


834 


25 


736 


7.70 


7.75 


739 


7.76 


632 


4.85 


839 


26 


7.52 


8.40 


8.14 


8.08 


8.21 


7.25 


ND 


837 


27 


6.80 


7.69 


5.30 


7.07 


7.51 


6.19 


<4 


7.72 


28 


7.71 


8.25 


8.21 


7.43 


8.15 


7.11 


ND 


8.60 



Table 4 : fold resistance 
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Strain Strain 



Compound 


Strain 
A 


Strain 
B 


Strain 
C 


Strain 
D 


Strain 
E 


Strain 


1 


0.5 


0.7 


0.8 


0.4 


0.6 


- 


2 


0.3 


0.4 


0.4 


0.3, 


0.5 


0.5 


3 


6.0 


1.9 


.3.4. 


7.9 


4.8 


11.7 


4 


7.9 


2.6 


2.6 


2.6 


2.8 


19.1 


5 


0.8 


0.5 


0.4 


- 


- 


3.5 


6 


50.1 


32.4 


8.5 


zrs 


- 


177.8 


7 


72.4 


5.0 


5.5 


20.0 


7.4 


131.8_ 


8 


4.8 




3.9 


5.1 


4.2 


21.4 


9 


53.7 


1.1 


1000.0 


8.5 


4.9 


- 


10 


9.3 


1.0 


1.7 


2.5 


1.4 


9.5 


11 


7.8 


0.5 


0.5 


0.6 


0.5 


7.1 


12 


53.7 


1.8 


44.7 


6.2 


1.8 


- 


13 


13.5 


1.9 


1.3 


2.5 


0.9 


34.7 


14 


234.4 


7.1 


46.8 


10.5 


7.9 


- 


15 


4.6 


2.6 


3.5 


4.5 


3.2 


20.4 


17 


4.5 


0.9 


1.7 


3.3 


1.1 


22.4 


18 


162 


3.2 


3.9 


11.2. 


4.8 


77.6 


19 


14.1 


5.1 


4.3 


12.Q 


4,1 


51.3 


20 


66.1 


5.1 


8.3 


8.7 


5.4 


158.5 


22 


81.3 


102 


4.5 


11.5 


3.0 


549.5 


23 




2.1 


1.9 


4.7 


1.6 


1380.4 


25 


10.7 


4.9 


44 


10.0 


4.3 


117.5 


26 


11.2 


1.5 


2.7 


3.1 




20.9 


27 


8.3 


1.1 


263.0 


4.5 


1.6 


33,9 


28 


7.8 


22 


2.5 


14.8 


2.8 


30.9 
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CLAIMS 

1. The use of a 2-arxnno-beiwo1biazole, having the formula 




aJV-oxide, salt, stereoisomeric fifflii, racernic mixture, prodrug, ester or metabolite 
5 thereof, wherein 

Ki is hexahydrofurol23-b]futanyl, teteahydroiiwanyl, oxazolyl, thiazolyl, pyridinyl, or 
phenyl optionally substituted with one or mote snbstitttents independently 
selected from C^aHcyl, hydroxy, amino, halogen, arninoCr^alkyl and mono-or 
di(Cwalkyl)arnino; 
10 Ra is hydrogen or Ct-*aikyl; 

L is a direct bond, -O, Ci-«alkanediyl-0- or -O-Ci^alkanediyl; 

R 3 isphettylC w aIkyU 
R41S Ci^aDcyl; 
Rs is hydrogen or C^alkyl; 
15 is hydrogen or Ci^alkyl; 

in the manufacture of a medicament useful for inhibiting mutant HIV protease in a 
rnammal infected with said mutant HIV protease. 

2. The use according to claim I wherein 
20 R 2 is hydrogen; 

R 5 isphenylmetnyl; 

R 4 is Cwalkyl, preferably isobutyl; 

R 5 is hydrogen or methyl; 

R 6 is hydrogen or methyl. 

25 

3. The use according to claim 1 or 2 wherein both R 5 and R* are hydrogen. 

4. The use according to any one of claims 1 to 3 wherein -L-R 1 is -O- 
(hexahyo^furop^-blturanyl), -O-te^ydrofuranyl, -O-metbyKoptionally substituted 

30 phenyl), -O-methyl-pyridinyl, -O-methyl-thiazolyl, -O-methyl-tMazolyl, -methyl-O. 
(optionally substituted phenyl) or optionally substituted phenyl. 

5. The use according to any one of olaims 1 to 4 wherein the compound is 
{H(2-ammo-bertfotoazole-fr^^ 

35 carbamic acid he?<ahydro-furo[2,3-b]faran-3-yl ester; 




039 02.08.2002 17:36 



-31- 

{3-[(2Hgraxin0-^ 

carbamic acid tWazol-5-ylmetihyl ester; 

propyl}~caibai^ ester; 
5 {l-beii^l-3-[(2-dimethylamiw 

propyl}-oarbainic add hexahydro>-lwo[23-b]iliran-3-yl ester; 
{3-[(2-amino-be^^ 
carbamic acid benzyl ester* 
]Sf- {3-[(2-aixxuio-benzotWazole^ 
10 hydroxypropyl}-2<2 s 6-dta 
{3-[(2-amino* 

carbamic add pyridin-3-ylmeth.yl ester; 
3-a*iino-N-{3-^^ 

hydroxypK^}-^ 
15 N^{3-[(2-amino43€aozoMazole-^ 

bydroxypxopyl} -3-hydioxy-2-me^yl-benzamide; 

{3-[(2-amiiiD-benzotM 

carbamic acad tetrahydro-tTxran-3-yl ester; 

N~ {3-[(2ranrino-benz^^ 
20 hydimypropyl}-2-^^^ 

N-{l-beiizyl-24iydr^^ 

propyi}-2-(2,6-dimethyl-plienoxy 

N-{3-[(2-^ino~beix2^^ 

hydroxypropyl}«3-ftT^^ 
25 {3-[(2-anxino-bei^^ 

hydroxypropyl} -2-(4-atmitcmiethyl^ 

{l-ben2#l-24iydroxy^ 

propyl}-caibamio acid tMazol-5-yltQethyl ester; 

3-aiiLii*Q-N-{l4> 
30 sulfonyl)-amfco]^ 

{1 -beixzyl-2-bydroxy-3-[isoM 

propyl}-carbamic acid tetrahydro-furan--3-yl ester, 

N-{l-betizyl-24^ 

propyl} -3 4ay<lroxy-2Hme^ 
35 N-{3-[(2-ammo-bei^^ 

fcy<ira^ropyl}-2^ 

2-<4-aiiiinoin^ 

rm^yl^tio-beo^^^ 
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mewylanuno^benzotMazole^^ 
N-{l-ben^-2-hydroxy-3-[isobu^^ 
"propyU^bromo-'Z-metnyl^benzamider 
{l-bei^-2-hydroxy-3-[isobtt^^^ 
propyi>-carbamio acid oxazol-5-ylmethyl ester, 
4 Hjm i n o-N»{l-ben^l-2-h^^ 
8ulfonyl)-anihm]-propy^ 
or a salt or stereoisomeric form thereof 

6. The use according to any one of claims 1 to 5 wherein the mutant HIV protease has a 
mutation at aposilion selected from 10, 71 and 84. 



7. The use according to any one of claims 1 to 6 wherein the fold resistance of the 
15 mutant HIV protease tor the compound described in any one of claims 1 to 5 ranges 

between 0.01 and 100. 

8. A compound having the formula 

20 a JV-oxide, salt, stereoisomeric form, racemio mixture, prodrug, ester or metabolite 
thereof; wherein 

R, is hexahydromro[2,3-b]fofanyl, tetrahydromranyl, oxazolyi, thiazolyl, pyridtayl, or 
phenyl optionally substituted with one or more substttuents independently 
selected from Cj-tfOkyl, hydroxy, amino, halogen, aminoCwalkyl and mono-or 
25 oXCi^lcyl)ammo; 

Ra is hydrogen or Chalky!; 

Lis a direct bond, -O-, Cwalkanediyl-O- or -0-€i- S alkanediyl; 
RjisphenyiCmalkyl; 
R4is Cualkyl; 
30 Rs is hydrogen or C^alkyl; 
R6is hydrogen or Ct^alkyl; 
provided that foe compound is other than : 
{(lS,2R)-3-[(2-atnmo4)en20tm^ 
hydroxypropyi>-carbamic acid benzyl ester; 



*' " I IV I ■! m 
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{(lS^)-3i-[(2-amino-benzotMaz^^ 
hydroxypropyl}-carbamio acid pyridin-3-ylmethyl ester; 
{(1 S30-3-[(2-amino-benzo1h^ -benzyl-2- 
hydroxypropyl} -oarbamic acid thiazol-5-yImethyl ester; 
5 {(lS£R>3~[(2~amiao«be^ 

hydroxypropyl} -2-{2^6HiimetIxyl-phenoxy)-acetamide; 

3- amino- {(1 S>2R>3-[(2-anuno-be^ -benryl-2- 
hydroxypropyl }"2-metb.yl-benzainide; 

4- amino-{(lS,2R)-3-[(2-0mIna-b^ 
10 hydroxypropyi}-2-melliyl-besnzamide; 

5- amino-{(lS;2R>34(2-air^ 
hydrox.ypropyl}-2«methyl-benzamide; 
N-{(lS,2R)-3-t(2<raiuio-be^^ 
hy<jtoxypmpyl}-2-m©1hyl-benzainidei 

15 N-{(lS^)-3-[(2*^n^o-benroflttazole^ 

hydroxypropyl} ^hydKJxy-2-metatiyl-beiizainiide; 

N-{<lS£R)~3-[(2-amino-be^ 

hydroxypropyl} -3-hydroxy-2"ine£byl-benzamide; and 

20 hydroxypropyl} -carbamic add (S)-(tetrahydrofuran-3-yl) ester, 

9. A compowd according to claim 8 wherein R 1 is hexahydrQfuro[2,3-b]fiiranyl or 
oxazolyl. 

25 10. A compound according to claim 8 or 9 having the formula 
{3-[(2-ainino-benzotH^ 

carbamic acid hexahydro-ftiro[2 5 3-b]furaii-3-yl ester] 
{1 -benzyl-2~hydroxy-^ 

propyl}-caibamic acid hexahydro-fbro[2^-b]fum'3-yl ester* 
30 {l-benzyI-3-[(2-dime^ 

propyl}-carbamio addhexahydro-furo[2»3-^^^ ester; 
or a salt or stereoisomers form thereof. 
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PROTEASE IN HIBITORS 
The preset invention relates to to use of 2-atnino-be.izotMazoles, having the formula 



a) 



wherein Ri is hexahydrofuto^S-b] toanyl, tetrahydrofuranyl, oxazolyl, thiazolyl, 
pyridinyL or phenyl optionally substituted with one or more substitoents indep endentiy 
selectedfromC^al^^^ 

difd^kyDanrino; R* is hydrogen or C^alkyl; Lis a direct bond, -O- . C^DnOqfl, 
O- or -O-Ci^Jkanediyh R 3 is phenyld^alkyl; R* is C^alkyl; Rs is hydrogen or Cu 
tfk* R, is hydrogen or d-rflkyl; in the manufecture of a medicament use&l for 
inhibiting mutant HIV protease in a mammal infected with said mutant HIV protease. 
15 It also relates to novel compounds of formula (I). 
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